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$f(x)$ . $x\in \mathrm{R}^{n}-$
$\nu\backslash$ $—$
$\text{ }$ { $g(x)=0,$ $X\geq 0$
(1)
. $f$ : $\mathrm{R}^{n}arrow \mathrm{R}$ $g$ : $\mathrm{R}^{n}arrow \mathrm{R}^{m}$ 2 .
.
$([2],[4],[6])$ ,
. $([1],[3],[5],[7],[9],[10],[8])$ [9] ,
.
$L(w)=f(_{X)-y}tg(x)-z^{t}X$
. $y\in \mathrm{R}^{m}$ $z\in \mathrm{R}^{n}$
. , $w=(x, y, z)^{t}$ . Karush-.Kuhn-Tucker
$r(w)\equiv$$|\equiv=0,$ $x\geq 0,$ $z\geq 0$
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. v) , $X$ diag$(X_{1}, \cdots, x_{n})$
.
$\mu$ , $e$ 1 $n$ , [9] KKT
$r(_{1l}\sim,, \mu)\equiv r(w)-\mu\hat{e}=0,$ $\text{\^{e}}=$ (2)
Newton :
$J(w)\triangle w\equiv=-r(w)+\mu\hat{e}$
. , $J(w)\in \mathrm{R}^{()}2n+m\mathrm{X}(2n+m)$ $r(w)$
, $A(x)=\nabla g(X)^{t},$ $Z=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}(Z_{1,n}\ldots\tilde{4})$ . , $\triangle w=(\triangle x, \triangle y, \triangle z)^{t}$
. -
$F(x)=f(X)- \mu\sum\log(xi)+\rho i\sum_{i}|gi(X)|$ (3)
, , $\mu>0$ (2)
. , l\sim
(1) KKT . [9] , $x$
(3) $x$ $y$ $z$ .
$w$ .
. $\cdot$ ,
$S_{0}=\{w\in \mathrm{R}^{n}\cross \mathrm{R}^{m}\cross \mathrm{R}^{n}|x>0, z>0\}$
$s_{0}$ . , $\mu>0$
(2) , lt: $\mathrm{s}_{0}arrow \mathrm{R}^{1}$
KKT :








. , $\overline{x}_{i}(i=1, \cdots, n)$ - $\log$ (xi/
.
$s=(s_{x}, s_{y’ z}S)$ $w$ . ,
$F(w+s)$ 1 $\mathrm{f}|(w, s)$
$F_{l}(w, s)$ $=$ $F(w)+ \nabla f(x)^{\_{s}}x-\mu(w)ext-1\sum_{i}S_{x}+\rho|gi(X)+\nabla g_{i}(x)^{t}Sx|-\rho\sum_{1}$
.
$|gi(X)|$
$- \triangle\mu(uf, s)\sum\log i(\frac{x_{i}}{\overline{x}_{i}})$
. , $\triangle\mu(w, s)$ \mu (w+s) $-\mu(w)$ 1 ,
. , $F(w)$ 1
$\triangle F_{l}(w, s)=F\iota(w, S)-F(w)$
. Newton (5) $\triangle w$ $s=\triangle w$
$\triangle F_{l}(w, \triangle w)$ $=$ $\nabla f(x.\mathrm{I}^{t}\triangle x-\mu(w)e^{t1}X^{-}\triangle x+\rho\sum_{i}|g_{i}(X)+\nabla g_{i}(x)^{\iota}\triangle x|$
$- \rho\sum_{i}|g_{i}(X)|-\triangle\mu(w, \triangle w)|\sum_{i}\log(\frac{x_{i}}{\overline{x}_{i}})$
$\leq$
$- \triangle x^{t}(\nabla_{x}^{2}.L(w)+x-1z)\triangle X-(\rho-||y+\triangle y||1)\sum_{1}$.
$|gi(X)|$





\mbox{\boldmath $\kappa$}\in $(0, 1)$ , $p>0,$ $q>0$ 1. $\triangle\mu(w, \triangle w)$ $||r(w)||_{1}$
1 ( $\triangle||r(w)||_{1}$ ) $r(w)$ 1
$\triangle r(w, \triangle w)\equiv J(w)\triangle w=-r(u’)+\mu(w)\hat{e}$
.
$\triangle||r(w)||1$ $\equiv$ $||r(w)+\triangle r(w, \triangle w)||_{1}-||r(w)||1$
$=$ $||\mu(w)\hat{e}||1^{-||}r(w)||1$
$=$ $-||r(w)||_{1}+n\mu(w)$
1 (8) $l_{1}$ . , $l_{2}$ $\iota_{\infty}$ .
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. $\triangle w$ $\mu(w)$ 1




Lemma 1 $w\in S_{0}$ \triangle w (5) .
$\triangle\mu(w, \triangle w)\leq-q(1-\kappa n(p+11+q/p)^{p}||r(w)||_{1}^{q-}1)\mu(w)$ (10)
.
(9)





























$\triangle\mu(w, \triangle w)\leq-q\mu(w)+\frac{fiqn\mu(u’).||r(w)||_{1}\mathrm{P}+q-1}{(\prod_{i=1}xi^{\sim}J\cdot i\mathrm{I}^{p/n}n}$
,
(15)






$\triangle\mu(w, \triangle w)$ $\leq$ $-q\mu(u))+\kappa qnp+1(1+q/p)^{p}||r(w)||_{1^{-}}^{q}1\mu(w)$
$=$ $-q(1-\kappa\uparrow l^{p+}1(1+q/p)^{p}||r(w)||_{1}^{q-}1)\mu(w)$
. $\square$















, (7) 1 (5)
\Delta w $F(w)$ . , \triangle w
$F(w)$ .
Armijo . ,
$\alpha_{\max}=\min\{\mathrm{n}\mathrm{l}\mathrm{i}\mathrm{n}i\{\frac{-x_{i}}{\triangle x_{i}}.|\triangle x_{i}<0\},$$\min_{i}\{\frac{-z_{i}}{\triangle z_{i}}|\triangle z_{i}<0\}\}$
. \alpha \in $[0, \alpha_{\max})$ $S_{0}$ .
$\alpha=\overline{\alpha}\beta^{l}$ , $\overline{\alpha}=\min\{\gamma\alpha 1\max’\}$
. , $\gamma\in(0,1)$ $\beta\in(0,1)$ , $l$
$F(w+\overline{\alpha}\beta^{l}\triangle w)-F(w)\leq\epsilon 0\overline{\alpha}\beta^{\iota_{\triangle}}Fl(w, \triangle w)$
. cco $\in(0,1)$ .
, $F(w)$ $s$
$F’(w, s)$ .
$F’(w, s)= \lim_{\alpha\iota 0}\frac{F(w+\alpha S)-F(w)}{\alpha}$
[9] .
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Lemma 2 $w\in S_{0},$ $w+s\in S_{0}$ .
$F(w)+F^{J}(w, S)\leq F_{l}(w, S)$
, $\theta\in(0,1)$
$F(w+s)\leq F(w)+F’(w+\theta s, s)$
.
Lemma 3 $w\in S_{0},$ $w+s\in S_{0}$ $\epsilon_{0}\in(0,1)$ , $\mathrm{f}\mathrm{i}(w, s)<0$
\alpha $>0$




( ) $w_{0}\in s_{0},$ $\rho>0,$ $\gamma\in(0,1),$ $\beta\in(0,1),$ $\epsilon 0\in(0,1)$ . $\epsilon\geq 0$
. $k=0$ .
(Iteration) while $(||r(w_{k})||>\epsilon)$ repeat $\{$
(5) \triangle wk ;
$\alpha_{k\max}$ $=$ $\min\{\min_{i}\{\frac{-(x_{k})_{i}}{(\triangle x_{k})_{i}}|(\triangle x_{k})_{i}<0\},$ $\min_{i}\{\frac{-(z_{k})_{i}}{(\triangle z_{k})_{i}}|(\triangle z_{k})_{i}<0\}\}$
$\overline{\alpha}_{k}$ $=$ $\min\{\gamma\alpha_{k\max}, 1\}$
;







Theorem 1 $w_{0}$ $F(w)$ AF(wO) , $0<\lambda<1$
$0<\delta<1$ $w\in\Lambda_{F}(w_{0)}$ (17) $x_{i}<\delta\overline{x}_{i},$ $i=1,$ $\cdots n$
. \triangle w – , $k$ $\nabla^{2}L(w_{k})$




$F(w_{k+1})-F(w_{k})$ $\leq$ $\epsilon_{0}\alpha_{k}\triangle F\iota(ufk, \triangle w_{k})$
$\leq$ $\overline{c}_{0}\alpha_{k}\{-\triangle x^{t}(\nabla^{2}L(xw\mathrm{I}+^{x^{-1}z)}\Delta_{X}-(\rho-||y+\triangle y||_{1})\sum|gi(X)|i$
$- \triangle\mu(w, \triangle w)\sum i\log(\frac{x_{i}^{\backslash }}{\overline{\alpha}_{i}}.\cdot.\mathrm{I}\}$




. $\lim\inf_{karrow\infty}\alpha_{k}>0$ \mu (wk)\rightarrow 0 . ,
$I_{1’}’\subset\{0,1,2, \cdots\}$ $l_{k}arrow\infty,$ $k\in K$ . –
$k\in K$ $l_{k}>0$ . $l_{k}>0$ ,
$w_{k}+\alpha_{k}\triangle w_{k}/\beta$
$F(w_{k}+\alpha_{k}\triangle w_{k}/\beta)-F(w_{k})>\epsilon_{0}\alpha_{k}\triangle F_{l}(w_{k}, \triangle wk)/\beta$ (18)
. , 2 $\theta_{k}\in(0,1)$
$F(w_{k}+\alpha_{k}\triangle w_{k}/\beta)-F(w_{k})$ $\leq$ $\alpha_{k}F’(w_{k}+\theta_{k}\alpha_{k}\triangle w_{k}/\beta, \triangle w_{k})/\beta$
$\leq$ $\alpha_{k}\triangle F_{l}(w_{k}+\theta_{k}\alpha_{k}\triangle w_{k}/\beta, \triangle w_{k})/\beta$ (19)
. , (18) (19)
$\epsilon_{0}\triangle F_{l}(w_{k},$ $\triangle w_{k})<\triangle F_{l}(w_{k}+\theta_{k}\alpha_{k}\triangle w_{k}/\beta,$ $\triangle w_{k})$
.
$F\iota(w_{k}+\theta k\alpha k\triangle w_{k}/\beta, \triangle u\prime_{k})-F\iota(w_{k}, \triangle w_{k})>(\epsilon_{0^{-}}1)\triangle F\iota(w_{k}, \triangle w_{k})>0$
. $l_{k}arrow\infty,$ $k\in I\iota^{\nearrow}$ $0$ $\triangle \mathrm{f}\mathrm{i}(w_{k}, \triangle w_{k})arrow$
$0,$ $k\in K$ . 1 $\mu(u_{k}’)arrow 0,$ $k\in$ . ,
. $\square$
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